According to Article 12 of Regulation (EC) No 396/2005, EFSA has reviewed the maximum residue levels (MRLs) currently established at European level for the pesticide active substance fenoxycarb. To assess the occurrence of fenoxycarb residues in plants, processed commodities, rotational crops and livestock, EFSA considered the conclusions derived in the framework of Directive 91/414/EEC as well as the European authorisations reported by Member States (including the supporting residues data). Based on the assessment of the available data, MRL proposals were derived and a consumer risk assessment was carried out. Although no apparent risk to consumers was identified, some information required by the regulatory framework was missing. Hence, the consumer risk assessment is considered indicative only and some MRL proposals derived by EFSA still require further consideration by risk managers.
Background Regulation (EC) No 396/2005 1 (hereinafter referred to as 'the Regulation') establishes the rules governing the setting and the review of pesticide maximum residue levels (MRLs) at European level. Article 12(1) of that Regulation stipulates that the European Food Safety Authority (EFSA) shall provide, within 12 months from the date of the inclusion or non-inclusion of an active substance in Annex I to Directive 91/414/EEC 2 a reasoned opinion on the review of the existing MRLs for that active substance. As fenoxycarb was included in Annex I to Council Directive 91/414/EEC on 1 June 2017 by means of Commission Directive 2011/20/EU 3 , and has been deemed to be approved under Regulation (EC) No 1107/2009 4 , in accordance with Commission Implementing Regulation (EU) No 540/2011 5 , as amended by Commission Implementing Regulation (EU) No 541/2011 6 , EFSA initiated the review of all existing MRLs for that active substance.
According to the legal provisions, EFSA shall base its reasoned opinion in particular on the relevant assessment report prepared under Directive 91/414/EEC. It should be noted, however, that, in the framework of Directive 91/414/EEC, only a few representative uses are evaluated, whereas MRLs set out in Regulation (EC) No 396/2005 should accommodate all uses authorised within the European Union (EU), and uses authorised in third countries that have a significant impact on international trade. The information included in the assessment report prepared under Directive 91/414/EEC is therefore insufficient for the assessment of all existing MRLs for a given active substance.
To gain an overview of the pesticide residues data that have been considered for the setting of the existing MRLs, EFSA developed the Pesticide Residues Overview File (PROFile). The PROFile is an inventory of all pesticide residues data relevant to the risk assessment and MRL setting for a given active substance. This includes data on:
• the nature and magnitude of residues in primary crops;
• the nature and magnitude of residues in processed commodities; • the nature and magnitude of residues in rotational crops; • the nature and magnitude of residues in livestock commodities; • the analytical methods for enforcement of the proposed MRLs.
The Netherlands, the designated rapporteur Member State (RMS) in the framework of Directive 91/414/EEC, was asked to complete the PROFile for fenoxycarb and to prepare a supporting evaluation report (Netherlands, 2012) . The evaluation report was submitted to EFSA on 26 January 2012 while the PROFile was made available on 25 January 2017. Both documents were made available to the Member States. A request for additional information was addressed to the Member States in the framework of a completeness check period which was initiated by EFSA on 11 April 2017 and finalised on 9 June 2017. Additional evaluation reports were submitted by the Netherlands, the Czech Republic, Greece, France, Hungary, Italy, Portugal and the European Union Reference Laboratories for Pesticide Residues (Czech Republic, 2017; Greece, 2017a,b; EURL, 2013; France, 2017; Hungary, 2017; Italy, 2017; Portugal, 2017; Netherlands, 2017) and, after having considered all the information provided by RMS and Member States, EFSA prepared a completeness check report which was made available to all Member States on 9 August 2017. Further clarifications were sought from Member States via a written procedure in August 2017.
Based on the conclusions derived by EFSA in the framework of Directive 91/414/EEC, and the additional information provided by the Member States, EFSA prepared in November 2017 a draft reasoned opinion, which was submitted to Member States for commenting via a written procedure. All OJ L 309, 24.11.2009, p. 1-50. 5 Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 1-186. 6 Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (EU) No 540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p. 187-188. comments received by 5 December 2017 were considered by EFSA during the finalisation of the reasoned opinion. The evaluation reports submitted by the RMS (Netherlands, 2012 (Netherlands, , 2017 and the evaluation reports submitted by the Czech Republic, Greece, France, Hungary, Italy, Portugal and the European Union Reference Laboratories for Pesticide Residues (Czech Republic, 2017; Greece, 2017a,b; EURL, 2013; France, 2017; Hungary, 2017; Italy, 2017; Portugal, 2017) are considered as supporting documents to this reasoned opinion and, thus, are made publicly available.
In addition, key supporting documents to this reasoned opinion are the completeness check report (EFSA, 2017a) and the Member States consultation report (EFSA, 2017b) . These reports are developed to address all issues raised in the course of the review, from the initial completeness check to the reasoned opinion. Also, the chronic and acute exposure calculations for all crops reported in the framework of this review performed using the EFSA Pesticide Residues Intake Model (PRIMo) (excel file) and the PROFile are key supporting documents and made publicly available as background documents to this reasoned opinion. Furthermore, a screenshot of the Report sheet of the PRIMo(EU) is presented in Appendix C.
Terms of Reference
According to Article 12 of Regulation (EC) No 396/2005, EFSA shall provide a reasoned opinion on:
• the inclusion of the active substance in Annex IV to the Regulation, when appropriate; • the necessity of setting new MRLs for the active substance or deleting/modifying existing MRLs set out in Annex II or III of the Regulation;
• the inclusion of the recommended MRLs in Annex II or III to the Regulation; • the setting of specific processing factors as referred to in Article 20(2) of the Regulation.
The active substance and its use pattern
Fenoxycarb is the ISO common name for ethyl 2-(4-phenoxyphenoxy)ethylcarbamate (IUPAC). Fenoxycarb belongs to the group of carbamate compounds which are used as insecticides. Fenoxycarb is an insecticide (insect growth regulator (IGR)) which disrupt insect-specific transformations.
The chemical structure of the active substance and its main metabolites are reported in Appendix F. Fenoxycarb was evaluated in the framework of Directive 91/414/EEC with the Netherlands designated as RMS. The representative uses supported for the peer review process were outdoor foliar spraying to control insects, as Lepidoptera, Tortricidae on apples and pears. Following the peer review, which was carried out by EFSA (2010), a decision on inclusion of the active substance in Annex I to Directive 91/414/EEC was published by means of Commission Directive 2011/20/EU, which entered into force on 1 June 2011. According to Regulation (EU) No 540/2011, as amended by Commission Implementing Regulation (EU) No 541/2011, fenoxycarb is deemed to have been approved under Regulation (EC) No 1107/2009. This approval is restricted to uses as insecticide only. According to the Annex to the approval Directive, pending further studies in the area of ecotoxicology, Member States are recommended to implement mitigation measures to protect bees (no application during flowering) when granting national authorisations.
The EU MRLs for fenoxycarb are established in Annexes IIIA of Regulation (EC) No 396/2005 and CXL(s) for active substance are not available. An overview of the MRL changes that occurred since the entry into force of the Regulation mentioned above is provided below (Table 1) . For the purpose of this MRL review, the critical uses of fenoxycarb currently authorised within the EU have been collected by the RMS and reported in the PROFile. The additional good agricultural practices (GAPs) reported by Member States during the completeness check were also considered. The details of the authorised GAPs for fenoxycarb are given in Appendix A. The RMS did not report any use authorised in third countries that might have a significant impact on international trade.
Assessment
EFSA has based its assessment on the PROFile submitted by the RMS, the evaluation report accompanying the PROFile (Netherlands, 2012), the draft assessment report (DAR) and its addenda prepared under Council Directive 91/414/EEC (Netherlands, 2007 (Netherlands, , 2009 (Netherlands, , 2010 , the conclusion on the peer review of the pesticide risk assessment of the active substance fenoxycarb (EFSA, 2010) , the previous reasoned opinion on fenoxycarb (EFSA, 2015; France, 2015) as well as the evaluation reports submitted during the completeness check (Czech Republic, 2017; France, 2017; Greece, 2017a,b; Hungary, 2017; Italy, 2017; Portugal, 2017; Netherlands, 2017) . The assessment is performed in accordance with the legal provisions of the uniform principles for evaluation and authorisation of plant protection products as set out in Commission Regulation (EU) No 546/2011 7 and the currently applicable guidance documents relevant for the consumer risk assessment of pesticide residues (European Commission, 1997a -g, 2000 , 2010a ,b, 2017 OECD, 2011 OECD, , 2013 .
More detailed information on the available data and on the conclusions derived by EFSA can be retrieved from the list of end points reported in Appendix B.
1.
Residues in plants 1.1. Nature of residues and methods of analysis in plants 1.1.1. Nature of residues in primary crops
The metabolism of fenoxycarb in fruit crops (oranges and apples) was investigated during the peer review under Directive 91/414/EEC. In the same framework, an additional study on Bermuda grass was considered as supporting information (Netherlands, 2009 ).
In oranges, following local treatment of fruits and leaves by coating, fenoxycarb was the major component of the residue accounting for up to 80% of the total radioactive residue (TRR), corresponding to 8.4 mg eq/kg. Several other metabolites were identified, none of them accounting for more than 10% of the TRR. Total residues in oranges following the soil application at two different dose rates were below < 0.006 mg eq/kg at both dose levels. No further characterisation/identification of the residues was performed.
In apples following spray application, the degradation of the parent was more extensive, with the parent compound accounting for a maximum of 44% of the TRR in the whole fruit. Several other metabolites were identified, none of them accounting for more than 10% of the TRR.
The additional study in grass, confirms the metabolic pattern observed in apples and oranges: parent compound amounted for a maximum of 55% of the TRR and no other compounds were present at significant levels.
In summary, fenoxycarb is slowly degraded in oranges, but more quickly metabolised/degraded in apple. Total residue levels and metabolite patterns for A-and B-label treatments were comparable and the metabolism pathways in oranges and apple were similar. The major pathways in the degradation of fenoxycarb are ring hydroxylation followed by conjugation, cleavage of the ether linkages and/or hydroxylation followed by conjugation and reaction or removal of the side chain and/or hydroxylation followed by conjugation.
The metabolism study on apples is considered to be representative of the most critical GAPs (cGAPs) assessed in this review in terms of application method. It is noted that in this study residues were analysed 82 and 112 days after last treatment, not reflecting the preharvest intervals (PHIs) of the cGAPs (14-60 days). Nevertheless, since in the metabolism study parent compound was the main component of the residue, a more extensive metabolism is not expected to occur at shorter PHIs. Therefore, following applications according to the authorised uses, fenoxycarb is expected to be still the major component of the residue in fruits.
Nature of residues in rotational crops
The crops evaluated in the framework of this MRL review are not expected to be grown in rotation; moreover the DT 90field values for fenoxycarb in soil ranged from 14 to 30 days, not exceeding the trigger value of 100 days. Further investigation of residues in rotational crops is therefore not required.
Although not required, a confined rotational crop study was assessed in the framework of the peer review (Netherlands, 2009) . In this study, radishes, mustard seeds and wheat were planted 30, 60, 95 and 121 days after bare soil application of radiolabelled fenoxycarb at 208 g/ha (0.5N the maximum total dose rate considered in this review).
Total residues were below or at the limit of quantification (LOQ) in all rotated crops, except in leaves from radish sowed 30 days after treatment (DAT), where TRR accounted for 0.025 mg eq/kg. Following extraction and identification of the residue, the extracts were shown to contain one large polar fraction (around 50% of the extracted radioactivity) and a small amount of fenoxycarb (< 0.004 mg eq/kg).
Nature of residues in processed commodities
The effect of processing on the nature of fenoxycarb was investigated in the framework of the peer review (Netherlands, 2009) . Studies were conducted simulating representative hydrolytic conditions for pasteurisation (20 min at 90°C, pH 4), boiling/brewing/baking (60 min at 100°C, pH 5) and sterilisation (20 min at 120°C, pH 6) and fenoxycarb showed to be stable. Therefore, from these studies, it was concluded that processing by pasteurisation, baking/brewing/boiling and sterilisation is not expected to have a significant impact on the composition of residues in matrices of plant origin (EFSA, 2010).
Methods of analysis in plants
In the framework of the peer review under Directive 91/414/EEC, a DFG S19 multiresidue method using gas chromatography with mass spectrometric (GC-MS) quantification and its independent laboratory validation (ILV) were considered sufficiently validated for the enforcement of fenoxycarb in high water content (apples), high acid content (oranges) and high oil content commodities (walnuts) at the LOQ of 0.02 mg/kg (Netherlands, 2009 (Netherlands, , 2010 .
A confirmatory high-performance liquid chromatography with tandem mass spectrometric (HPLC-MS/MS) method with an LOQ of 0.01 mg/kg in high water content (apples, plums), high acid content (oranges) and high fat content commodities (olives) was also evaluated in the framework of the peer review and considered in a previous MRL assessment (Netherlands, 2009 , France, 2015 . Additional validation data on pistachios (liquid chromatography with tandem mass spectrometric (LC-MS/MS) method validated at the LOQ of 0.01 mg/kg) were submitted in the framework of this review (Greece, 2017b; Italy, 2017) .
Additional information on the availability of analytical method for the enforcement of fenoxycarb during routine laboratory analyses was also provided by the EURLs in the framework of this review. According to the information received, by using a Quick, Easy, Cheap, Effective, Rugged, and Safe (QuEChERS) method an LOQ of 0.01 mg/kg is achievable for routine analyses of fenoxycarb in high water, high acid, high fat and dry commodities (EURL, 2013).
Stability of residues in plants
In the framework of the peer review, storage stability of fenoxycarb was demonstrated for a period of 24 months at À20°C in commodities with high water content (apples) and high acid content (oranges) (Netherlands, 2009 ). An additional storage stability study evaluated in the framework of a previous MRL application showed parent fenoxycarb to be stable for 24 months in high oil content (walnuts and olives) and high water content commodities (potatoes) stored at À18°C (France, 2015).
Proposed residue definitions
Based on the metabolism in primary crops, the residue definition for monitoring and risk assessment can be proposed as fenoxycarb only. This residue definition is limited to fruit crops only. The same residue definition applies to processed commodities. A specific residue definition for rotational crops is not deemed necessary considering the very limited persistence of fenoxycarb in the soil. Fully validated analytical methods are available to enforce the proposed residue definition in high acid, high water and high fat content commodities at the LOQ of 0.02 mg/kg. Moreover, according to the information provided by the EURLs, a lower LOQ of 0.01 mg/kg is achievable by routine analyses in high acid, high water, high fat content and dry commodities.
1.2.
Magnitude of residues in plants 1.2.1. Magnitude of residues in primary crops
To assess the magnitude of fenoxycarb residues resulting from the reported GAPs, EFSA considered all residue trials reported by the RMS in its evaluation report (Netherlands, 2012) , including residue trials evaluated in the framework of the peer review (Netherlands, 2009) or in the framework of a previous MRL application (France, 2015) and additional data submitted during the completeness check (France, 2017; Greece, 2017a; Hungary, 2017; Italy, 2017; Portugal, 2017) . All residue trial samples considered in this framework were stored in compliance with the demonstrated storage conditions. Decline of residues during storage of the trial samples is therefore not expected.
The number of residue trials and extrapolations were evaluated in accordance with the European guidelines on comparability, extrapolation, group tolerances and data requirements for setting MRLs (European Commission, 2017) .
Residue trials are not available to support the authorisations on oranges, lemons, mandarins and apricots. Therefore, MRL or risk assessment values for these crops could not be derived by EFSA and the following data gaps were identified:
• Oranges, lemons, mandarins: eight trials on oranges and/or grapefruits and eight trials on lemons and/or mandarins all compliant with the southern outdoor GAP for oranges, lemons and mandarins.
• Apricots: four trials compliant with the northern outdoor GAP.
For all other crops, available residue trials are sufficient to derive MRL and risk assessment values, taking note of the following considerations:
• Peaches: trials supporting the northern outdoor GAP are not available. Although MRL and risk assessment values can be derived from the southern data set, four trials compliant with the northern outdoor GAP are still required.
• Plums: the number of trials supporting the northern outdoor GAP is not compliant with the data requirement for this crop. Nevertheless, considering that the southern GAP fully supported by data is expected to be more critical, no additional trials supporting the northern outdoor GAP are required.
• Table grapes : available trials supporting the northern outdoor GAP were performed according to a more critical GAP (PHI of 21 days instead of 45). Nevertheless, considering that the southern GAP fully supported by data is more critical, no additional trials supporting the northern outdoor GAP are required.
• Table olives : residue trials supporting the outdoor southern GAP were all overdosed. Although tentative MRL and risk assessment values can be derived from this data set, four trials compliant with the southern outdoor GAP are still required.
Magnitude of residues in rotational crops
Since fenoxycarb is not persistent in the soil and is only authorised for use on perennial crops, there is no need to investigate the magnitude on the residue in rotational crops (see also Section 1.1.2).
Magnitude of residues in processed commodities
Studies investigating the magnitude of residues in processed commodities of apples, plums, peaches, wine grapes and olives for oil production were reported during the peer review (Netherlands, 2009), in a previous reasoned opinion (France, 2015) and in the present review (France, 2017) .
Robust processing factors for enforcement and risk assessment were derived for canned peaches; canned and dry plums; plums jam; wine grape juice and must; wine grape dry and wet pomace; virgin olive oil after cold press and refined olive oil after warm press. For all other processed commodities, no robust processing factors for enforcement and risk assessment could be derived as they were not sufficiently supported by studies (a minimum of 3 processing studies is normally required) and the derived processing factors should therefore be considered as indicative only.
Further processing studies are not required in this case as they are not expected to affect the outcome of the risk assessment. If more robust processing factors were to be required by risk managers, in particular for enforcement purposes, additional processing studies would be needed.
Proposed MRLs
Consequently, the available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for oranges, lemons, mandarins and apricots where the available data were insufficient to derive MRLs. Tentative MRLs were derived for table olives.
Residues in livestock
Fenoxycarb is authorised for use on apples. As apples pomace might be used to fed livestock, dietary burdens were calculated for different groups of livestock according to OECD guidance (OECD, 2013) , which has now also been agreed upon at European level. The input values for all relevant commodities are summarised in Appendix D. Dietary burdens calculated for cattle and sheep were found to exceed the trigger value of 0.1 mg/kg DM. Behaviour of residues was therefore assessed in ruminants.
It is highlighted that for others feed item, no residue data were available (citrus fruits). The animal intake of fenoxycarb residues via these commodities has therefore not been assessed and may have been underestimated.
The nature of fenoxycarb residues in commodities of animal origin was investigated in the framework of Directive 91/414/EEC (Netherlands, 2009) . Reported metabolism studies include two studies in lactating goats and one study in laying hens using phenoxyphenoxy and phenyl-B labelled fenoxycarb.
Lactating goats were dosed with 0.8-3 mg/kg body weight (bw) per day of fenoxycarb, corresponding to approximately 80-300 times the maximum exposure of beef cattle. In the study performed at the lower dose, the highest residue levels were found in liver and kidney (2.5 and 2.6 mg eq/kg, respectively), while in muscle and fat residues accounted for a maximum of 0.10 and 0.15 mg eq/kg, respectively. The identity of residues in tissues was not established. Residues in milk did not reach a plateau level during dosing.
In the study performed at the higher dose (300N), the total radioactive residues accounted for a maximum of 0.75, 0.09, 0.74, 1.4 and 3.1 mg eq/kg in milk, muscle, fat, kidney and liver, respectively. A plateau in milk was reached on day 2. Fenoxycarb represented the main component of the residue only in muscle (7.6% of the TRR). In other tissues and in milk, parent compound (not present in kidney and ranging from 2.4% of the TRR in milk to 21% of TRR in fat) was found at lower levels compared to other metabolites. In particular, the metabolite CGA 294850 and its glucuronide and sulfate conjugates were by far the main components of the residues in milk (accounting for up to 36% of the TRR) and in tissues other than muscle (accounting for up to 66% of the TRR in fat).
Although not required (none of the crops under assessment is fed to poultry), the metabolism study in hens is reported for completeness. In this study, laying hens were dosed with 7.9 mg/kg bw per day of fenoxycarb. The study demonstrates that transfer of residues to eggs and tissues is relatively low. Most of the total administered dose was recovered in excreta (90% of applied radioactivity (AR)) and limited translocation was observed in eggs (max 0.09% in egg yolk). Mean residues in muscle, liver, and fat were 0.23, 2.1, and 0.91 mg eq/kg, respectively. A plateau was reached in egg white (mean plateau level 0.026 mg eq/kg) on day 5 whereas in yolk it reached on day 8 (1.39 mg eq/kg). Fenoxycarb was the major compound in fat (41% TRR). In other tissues the parent compound was extensively metabolised to several major metabolites, in liver, in particular to sulfate conjugates of CGA 294848 and CGA 294850 (13-16% TRR), whereas in muscle and yolk only the latter was a major metabolite (12-25% TRR).
The storage stability of fenoxycarb and its metabolites CGA 294850 and CGA 294851 in animal products was evaluated under the peer review of Directive 91/414/EEC (Netherlands, 2009) . Studies demonstrated that parent is stable in muscle, liver, kidney, milk and eggs for up to 22 months when stored deep frozen. For the metabolites, the same storage stability period has been demonstrated in liver, kidney, milk and eggs. Nevertheless, a significant degradation of metabolites CGA 294850 and CGA 294851 has been observed in muscle after 2 months storage. For this tissue, an exact storage stability period could not be determined because storage periods shorter than 2 months were not investigated. Storage stability in fat has not been investigated.
An analytical method and its ILV were evaluated during the peer review and found to be sufficiently validated for the enforcement of fenoxycarb in liver, fat, muscle and milk with an LOQ 0.01 mg/kg (Netherlands, 2009 ). In addition, an extended DFG S19 method using LC-MS/MS and its ILV for enforcement of fenoxycarb in muscle, fat and milk at the LOQ 0.01 mg/kg was submitted in the framework of this review (France, 2017) . Moreover, according to the information received by the EURLs, screening validation data indicate that fenoxycarb can be enforced in all commodities of animal commodities at an LOQ of 0.01 mg/kg (EURL, 2013) .
In the metabolism studies on both ruminant and poultry, the presence of several metabolites (in particular metabolite CGA 294850 and its conjugates) indicate extensive metabolism involving oxidation of the (A)-phenyl ring followed by conjugation. Therefore, based on the results of the available studies, metabolite CGA 294850 and its conjugates should in principle be included in the residue definition. Nevertheless, according to the above-mentioned metabolism studies, after exposure to the maximum dietary burden (about 80-300 times lower than the dose level of the metabolism studies), residue levels are expected to remain below the enforcement LOQ of 0.01 mg/kg in milk, muscle, fat, liver and kidney. This is also confirmed by a livestock feeding study on dairy cows dosed with fenoxycarb at 0.043, 0.13 and 0.43 mg/kg bw per day for 28-30 consecutive days. In this study, residues of parent and metabolites CGA 294850 and CGA 294851 at the feeding level closest to the maximum calculated dietary burden (0.043 mg/kg bw per day corresponding to 4.3N) were below the LOQ of 0.01 mg/kg in all tissues analysed and in milk.
Hence, in the framework of this review, the residue definition for ruminants can be proposed as parent compound only, by default, and MRLs and risk assessment values for the relevant commodities in ruminants can be established at the LOQ level. A fully validated analytical method is available for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg. Considering that, based on the metabolism studies, it was possible to conclude that no residues are expected in ruminants commodities, the data gap identified on the storage stability for the metabolites in fat and muscle is not expected to have an impact on the derived MRLs. MRLs for swine and poultry products are not required because these species are not expected to be exposed to fenoxycarb residues. Since log P ow of fenoxycarb is higher than 3 and considering that in general residues in fat were higher than in the others tissue, EFSA concludes that the residue in commodities of animal origin is fat soluble.
It is noted that in case additional uses on crops fed to livestock will be granted in the future, the proposed default residue definition may need to be reconsidered.
Consumer risk assessment
Chronic and acute exposure calculations for all crops reported in the framework of this review were performed using revision 2 of the EFSA PRIMo (EFSA, 2007) . Input values for the exposure calculations were derived in compliance with the decision tree reported in Appendix E. Hence, for those commodities where a (tentative) MRL could be derived by EFSA in the framework of this review, input values were derived according to the internationally agreed methodologies (FAO, 2009 ). For those commodities where data were insufficient to derive an MRL in Section 1, EFSA considered the existing EU MRL for an indicative calculation. All input values included in the exposure calculations are summarised in Appendix D.
The exposures calculated were compared with the toxicological reference values for fenoxycarb, derived by EFSA (2010) under Directive 91/414/EEC. The highest chronic exposure was calculated for German children diet, representing 22% of the acceptable daily intake (ADI), and the highest acute exposure was calculated for oranges, representing 13% of the acute reference dose (ARfD). Although uncertainties remain due to the data gaps identified in the magnitude of residues in primary crops, this indicative exposure calculation did not indicate a risk to consumers.
Conclusions
The metabolism of fenoxycarb has been assessed in fruit crops (oranges and apples) following soil, local and foliar spray applications. Based on the metabolism in primary crops, the residue definition for monitoring and risk assessment can be proposed as fenoxycarb only. This residue definition is limited to fruit crops only. The same residue definition applies to processed commodities. A specific residue definition for rotational crops is not deemed necessary considering the very limited persistence of fenoxycarb in the soil. Fully validated analytical methods are available to enforce the proposed residue definition in high acid, high water and high fat content commodities at the LOQ of 0.02 mg/kg. Moreover, according to the information provided by the EURLs, a lower LOQ of 0.01 mg/kg is achievable by routine analyses in high acid, high water, high fat content and dry commodities.
Regarding the magnitude of residues in primary crops, the available data are considered sufficient to derive MRL proposals as well as risk assessment values for all commodities under evaluation, except for oranges, lemons, mandarins and apricots where the available data were insufficient to derive MRLs. Tentative MRLs were derived for table olives.
Fenoxycarb is authorised for use on apples and apples pomace might be fed to livestock. Livestock dietary burdens were therefore calculated and the dietary burdens calculated for cattle and sheep were found to exceed the trigger value of 0.1 mg/kg DM. The nature of fenoxycarb residues in commodities of animal origin was investigated in lactating goats and in laying hens. Based on the results of the available studies, metabolite CGA 294850 and its conjugates should in principle be included in the residue definition. Nevertheless, according to the metabolism studies, after exposure to the maximum dietary burden calculated for ruminants, residue levels are expected to remain below the enforcement LOQ of 0.01 mg/kg in milk, muscle, fat, liver and kidney. Hence, in the framework of this review, the residue definition for ruminants can be proposed as parent compound only, by default, and MRLs and risk assessment values for the relevant commodities in ruminants can be established at the LOQ level. A fully validated analytical method is available for the enforcement of the proposed residue definition at the LOQ of 0.01 mg/kg. MRLs for swine and poultry products are not required because these species are not expected to be exposed to fenoxycarb residues. Since log P ow of fenoxycarb is higher than 3 and considering that in general residues in fat were higher than in the others tissue, EFSA concludes that the residue in commodities of animal origin is fat soluble. It is noted that in case additional uses on crops fed to livestock will be granted in the future, the proposed default residue definition may need to be reconsidered.
Chronic and acute consumer exposure resulting from the authorised uses reported in the framework of this review was calculated using revision 2 of the EFSA PRIMo. For those commodities where data were insufficient to derive an MRL, EFSA considered the existing EU MRL for an indicative calculation. The highest chronic exposure was calculated for German children diet, representing 22% of the ADI, and the highest acute exposure was calculated for oranges, representing 13% of the ARfD.
Recommendations
MRL recommendations were derived in compliance with the decision tree reported in Appendix E of the reasoned opinion (see Table 2 ). All MRL values listed as 'Recommended' in the table are sufficiently supported by data and are therefore proposed for inclusion in Annex II to the Regulation. The remaining MRL values listed in the table are not recommended for inclusion in Annex II because they require further consideration by risk managers (see Table 2 footnotes for details). In particular, some tentative MRLs and some existing EU MRLs need to be confirmed by the following data:
• additional residue trials on table olives, oranges, lemons, mandarins and apricots.
It is highlighted, however, that some of the MRLs derived result from a GAP in one climatic zone only, whereas other GAPs reported by the RMS were not fully supported by data. EFSA therefore identified the following data gap which is not expected to impact on the validity of the MRLs derived but which might have an impact on national authorisations:
• additional residue trials supporting the northern outdoor GAP on peaches.
It is also noted that more critical northern outdoor GAPs not supported by data are authorised in FR for pome fruits (see comment field of the GAP table in Appendix A for details).
If the above-reported data gaps are not addressed in the future, Member States are recommended to withdraw or modify the relevant authorisations at national level.
Furthermore, in line with the outcome of the peer review, Member States are recommended to implement mitigation measures to protect bees (e.g. no application during flowering) when granting national authorisations. MRL: maximum residue level; CXL: codex maximum residue limit. *: Indicates that the MRL is set at the limit of quantification. (F): MRL is expressed as mg/kg of fat contained in the whole product. (a): GAP evaluated at EU level is not supported by data but no risk to consumers was identified for the existing EU MRL; no CXL is available (combination C-I in Appendix E). (b): MRL is derived from a GAP evaluated at EU level, which is fully supported by data and for which no risk to consumers is identified; no CXL is available (combination G-I in Appendix E). (c): Tentative MRL is derived from a GAP evaluated at EU level, which is not fully supported by data but for which no risk to consumers was identified (assuming the existing residue definition); no CXL is available (combination E-I in Appendix E). Local application (b) on oranges at 2.9 mg a.s./orange 90
Apples
Spray application (a) to run-off 2 9 10 g/hL, 3 9 10 g/hL and 1 9 300 g/hL
82, 112
Cereals/grass crops
Bermuda grass
Spray application (b) , 1 9 230 g/ha or 1 9 507 g/ha 
Chronic risk assessment -refined calculations

Conclusion:
The estimated Theoretical Maximum Daily Intakes (TMDI), based on pTMRLs were below the ADI. A long-term intake of residues of Fenoxycarb is unlikely to present a public health concern.
Oranges Oranges Oranges Oranges The acute risk assessment is based on the ARfD.
------------IESTI 1 *) **) IESTI 2 *) **) IESTI 1 *) **) IESTI 2 *) **) 
No of commodities for which ARfD/ADI is exceeded:
No of commodities for which ARfD/ADI is exceeded:
Threshold MRL is the calculated residue level which would leads to an exposure equivalent to 100% of the ARfD.
No of commodities for which ARfD/ADI is exceeded (IESTI 1):
No of commodities for which ARfD/ADI is exceeded (IESTI 2):
For Fenoxycarb, IESTI 1 and IESTI 2 were calculated for food commodities for which pTMRLs were submitted and for which consumption data are available.
In the IESTI 1 calculation, the variability factors were 10, 7 or 5 (according to JMPR manual 2002); for lettuce, a variability factor of 5 was used.
In the IESTI 2 calculations, the variability factors of 10 and 7 were replaced by 5. For lettuce, the calculation was performed with a variabilty factor of 3.
No of commodities for which ARfD/ADI is exceeded (IESTI 2):
For each commodity, the calculation is based on the highest reported MS consumption per kg bw and the corresponding unit weight from the MS with the critical consumption. If no data on the unit weight was available from that MS, an average European unit weight was used for the IESTI calculation.
Processed commodities
Unprocessed commodities
*) The results of the IESTI calculations are reported for at least 5 commodities. If the ARfD is exceeded for more than 5 commodities, all IESTI values > 90% of ARfD are reported. **) pTMRL: provisional temporary MRL. ***) pTMRL: provisional temporary MRL for unprocessed commodity.
No exceedance of the ARfD/ADI was identified for any unprocessed commodity.
Acute risk assessment/children -refined calculations
Acute risk assessment/adults/general population -refined calculations
Conclusion:
For processed commodities, no exceedance of the ARfD/ADI was identified. Apples, wet pomace 0.85 STMR 9 5 (a) 0.85 STMR 9 5 (a) STMR: supervised trials median residue. (a): For apples wet pomace, in the absence of a robust processing factor, the default processing factor of 5 was included in the calculation to consider the potential concentration of residues in this commodity. Indicates that the input value is proposed at the limit of quantification.
